1. The optimized geometry of the graphene nanoribbons with line-defect. The corresponding figures show the C-C bond length. The C-C bond of the rectangle is 1.50 and 1.40Å, respectively. While the C-bond of the octagon is 1.43 (two C-C bonds), 1.39 (four C-C bonds) and 1.50 Å (two C-C bonds), respectively. 5. Spin-polarized band structure of Co-LDs under the enlarged strain of 1% and 2% along direction. For the small enlarged strain, the Co-LDs still shows halfmetallicity. When 1% enlarged strain is used, the spin-α electrons show metallic, while the spin-β electrons show semiconductor with band gap of 0.07 eV. When the strain is further enlarged to 2%, the corresponding spin-β electrons show semiconductive with smaller band gap of 0.04 eV. As the enlarged strain are further increased, the corresponding band gap is monotonously decreased. As the strain is increased to 3%, some bands composed of spin-β electrons near the fermi-level are shift down to the fermi-level. As the strain is further increased, the band edge is further shift downward. Figure S5 . The spin-polarized band structure of the Co-LD under the enlarged strain of (a) +1%, (b) +2%, (c) +3% and (d) +4%. The blue and red present spin-α and spin-β electrons, respectively.
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6. The band structure of Fe-LD with the lattice along is enlarged with (a) +2% and (b) 4% strain, and the band structure is shown in Figure S5 . From the band structure, the band structure is semimetal with Dirac cone for the spin-α electron, while spin-β electron is semiconductor with gap of 0.14 eV. We can find that V-LDs are still at the ferromagnetic ground state, and still show half-metallicity. For the bigger enlarged strain, such as 4%, the system show spinpolarized metal. Figure S8 . The spin-polarized band structure of V-LDs under the enlarged strain of (a) +1%, (b) +2%, (c) +3% and (d) +4% along direction. The blue and red represent spin-α and spin-β electrons, respectively.
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